Consider the ansatz 1 ν 2 (x) = 1 + n(x) c 2 (x) , c = c(x) smooth and known background velocity. Determine n from F w(T ; x r , x s ) = T 0 (u − u)(t; x r , x s )dt with the generalized Radon transform F w(T ; x r , x s ) = w(x) c 2 (x) a(x, x s )a(x, x r )δ T − τ (x, x s ) − τ (x, x r ) dx which integrates w over reflection isochrones: T = τ (·, x s ) + τ (·, x r ).
Travel-time τ and amplitude a can be computed from ◮ Beylkin (1984, 1985) showed that there is a convolution type operator K and a dual transform F # such that
where Ψ is compact. Further, Kirchhoff migration is the direct application of F # K to the measured data.
◮ background velocity c = 1: τ (x, y) = |x − y| and a(x, y) = 1/|x − y| ◮ n is compactly supported in the lower half space x 2 > 0 (x 2 > 0 points downwards), ◮ common offset scanning geometry:
where α > 0 is the common offset.
The elliptic Radon transform (continued) 9 c Andreas Rieder -Approximate Inverse for the common offset acquisition geometry in 2D seismic imaging 100 Years of The Radon transform, March 27, 2017 In this situation the generalized Radon transform integrates over ellipses and may be written as
The imaging operator
As an inversion formula for F is unknown we define the reconstruction operator Λ = ∆F * ΦF where ◮ Φ = Φ(s, t) is a smooth compactly supported cutoff function,
◮ ∆ is the Laplacian.
From the elliptic means g = F n we can recover
◮ Λ is a Ψdo of order 1 and Λn emphasizes singularities (e.g., jumps along curves) of n which are tangent to ellipses being integrated over.
(follows from results by Guillemin & Sternberg, 1977, and by Krishnan et al., 2012) x 1
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Instead of Λn(p) we try to compute
where e p,γ , γ > 0, is a mollifier:
We use
with k > 0 and
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Lemma: For k ≥ 3 we have that
with the reconstruction kernel
with e p,γ,k = e p,γ,k /C k,γ .
Proof: By duality, Λ γ n(p) = ∆F * ΦF n, e p,γ,k = ΦF n, ψ p,γ,k with
and ∆ e p,γ,k = 4k(k − 1) | · −p| 2 e p,γ,k−2 − 4k e p,γ,k−1 yields the result. 
The Experiments
The Problem
The Method
⊲ The Experiments
The Future
Discretization
We compute
from the discrete data
where
are uniformly distributed with step sizes h s and h t , respectively.
The phantom n and its transform ΦF n (Guillemin & Sternberg, 1977) ◮ If they can be composed, then R * R is a Ψdo.
◮ Our F on R 2 satisfies the Bolker assumption (Krishnan et al., 2012) , that is, F * ΦF is of order −1.
Reconstructed images Λ γ n: erroneous offset 27 c Andreas Rieder -Approximate Inverse for the common offset acquisition geometry in 2D seismic imaging 100 Years of The Radon transform, March 27, 2017 Let χ be the indicator function of B r (p) which is in the lower half-space. To evaluate
we transform the integral by elliptic coordinates x(s, t, φ) = (x 1 , x 2 ) ⊤ ,
Note: E(s, t) = x(s, t, φ) : φ ∈ [0, 2π] ellipse wrt x s (s), x r (s), and t.
Thus,
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To evaluate F χ(s, t) further we provide the following quantities T −/+ = T −/+ (s, r, p) = min / max ϕ(s, x) : x ∈ ∂B r (p) . ◮ ϕ attains exactly one minimum and one maximum in [0, 2π[. ◮ As both extrema are clearly separated, we can apply Newton's method to get the two zeros of ϕ ′ .
